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1 

T. 

a) ft*R#. 

0.140 (A5-f hffr*©MX) 

+0.433 (s i o 1 ffl%.v>mm%) 

+ 0.0781 (a TJl/3^*CDfiS%) (aAl.O.i* 

+ 0.0872 (A 1 (OH) , OlI%) (A 1 (OH) J 

+ 0.00334 (S i 0,»*fflII%) (^S5»*03Ilfi 
%) 

+ 2.330 1 og,, (1+ (MgOf^Oli%) 

(i^t'jxolix) ) 

-0.244 (MgOf»OlI«) 
-0.167 <#*ttrt*«#^l,0,J«»jS#©**X) 
+ 1.1305 (SffififtfcoiDf^S*^) "' 
ibT^8$tl5i:€{C. ttft*Rft(K)10.156£ft£& 

y^i^^y^A^ie, SiO,MlE 20 

c) »JS»J:t)*©«l#*J«»b. 

d) K40*W*:**H»atf, 

e) m±<DMfcZ* ^tl^eiKJ1360'C<tD1435'C*T 

©usus*!'. '>fz< tbmis'c/tiffflosf-mumm 30 
atramsLT. ggstsa-TiKJo. ommfrzm. mm 

soot; ^-eici: 0 , misx 1 o- ' tr ' *ss»¥^Jl^3ifi% 
[«#*2] «r«ajR^*«. ^i^. ^ns. 

>©|g-Offi^-t± ; ^l^. MgOM 40 
•a- ; m$\z.9)\,Z. +j^-U>, Al.O.im. *5i: 

IftSti. iflfaA^ , J>^3v-i'^o^-h;i/*^CD 50 
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[«I*H6] WEIR****. WeSBEOfi^-a:*«tCWW 

jS&Sft. mflEA l.O^SW. I52.0V<^D^ 
*£v>JtaeWM&:rr.& c: i *4**i-rai«*W 2 Eft 

[Wsrjs 7 ] suiba 1 , o 3 n^vitmm 

m&*3 1 0m' / s «fc 0 * «• v»»*tt*a® * tt 

vout bTffi#tstt5 c tzftWLt? zm&m 6 e«© 

[t»*>K8] mrfS^Jl'^O¥^&S^4.0V'i'i7D 

;*- Hi^#rr&3£££#m<tT3W*^6E«©;5- 

n ;* - Ml/«k 0 V» C £ * W« £T 5 IS* 3 ! 8 !2«© 

n* c tzftmtrzimm 1 o E«©#ffi. 

a) M**©^:?, T-H'S+^fS/Sfr. *3i?>"->U?3 

£-T\ g^;^(D¥^gg^4'7l' 

b) «rEe»*3a*»Ji*oefc^;p*«tV)«»s&»i 

c) KB«^6tO*#S»*b, 

d) gt«»«St, 

e) ^©tlft*. ^ia^e.*?Jl360 , C«tOl435'CS-e 

©Siffifast;:. <hfciK)3i5'c/Btra©^tasS3i 
s-cjnstt i/T. K«*iaan?*?jo. osf^m*> s *54. 4stp B i 

mt> 0 ST-cD±ai*fitr B i^-i4. mmJaffi-vso <o , 

800^ ik-zizm 0 . tti 5 x 1 0- ' tr ' mmwmntittmto 



( 3 ) 
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[0 0 0 1] 
[0 0 0 2] 

8*fc6l:ffiL^. WJ»«»tttt. *MB3B«* (CT 20 

[0 0 0 3] tt»©3-^X7^ hWSWE^CT 
E 0017X10' 'XT' (25-800^) ) Stl/T^Sttn 

7;i/5t + yU*;*»5+'>'J») cDS^t'J:^^^ 

[0 0 0 4] «/h*Kfc*, ^<DttS*fttc»ofcxi-^x 
-fe5^!yi7#:co«il|g®tt, »/Jv&a**ff KB! t 

^O-fe75y^#<0j»tt3Bft»t43tt*t 40 
[0 0 0 5] ft^l^-^X?^ MBftO^^A 

assists. ^^M^^tt^^e^, ax*a 
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4 

«J«3ftfc*£®*®<0x|*III«WS (XRD) tC^D 
<fctf(OO2)K#t<0XRD3a* (7n£K >x^v>^^* 

$n^>o aio)Rit<0§ft«i<iiom. g<&¥Hfc**c 
s&an (002) a, jzfrmztt bxfi^ fc^cfi-r 

[0 0 0 6] 

I = U110) 

1(110)4-1(002) 

[0 0 0 7] I itteu 4t©3->?X7< b^H/^-tr^ 

-f httffi^Sif^Jat-iB^I^nT^^ftf*:*^ #30.655<?: 

[0 0 0 8] mmiZ, 3-?X7-f h#SC*5^T{£CT 
E^^J5£-T-i)fe56tC, #^X, i^UXh/Wh, A^ 

& \z m ft t £ £ £ mit » s o 

[0 0 0 9] Lfc^bT> <BSftB83Bcon— ^x^^f hffc 
7$y^S4t;^yfH l^X^rya- ;K*ttBB 

[0 0 10] gtffi, ^yi^ hj^/S"tr;i/^—tr^^ 
>y ^ »3£<O»!KlT! t tt#?I10 , C/RFH^ S ZOO'C/Kf M 

^T^io^iiST^^nT^o, ¥mmmm.u. 25 

[0 0 11] ±«8«WFlH^K«^20KfM*«l> ff^L, 
<tt5-B#W*«T*S, ffiJ»B5S©xi-yx5-< 



( 4 ) 

5 

[0 0 12] 

^ h#£«iiT*#»T*oT, ft*R*<JBl0.156*« 
7;i'5>Kvj» r *5/'>A^fiff 4 S IO,«JB£dc»> A 

5Xfi£^tf#i**lf#-r*- Rtt«TO±3tC3e«S 
*l* : 10 
0.140 (A5-f h^Ofifi%) 
+ 0.433 (S i0 2 »^li%) 

+ 0.0781 (a7Ht^*Oli%) (aAl 2 0 3 f&* 

+ 0.0872 (A 1 (OH) 3 <Dfifi%) (A 1 (OH) 3 fj) 

+ 0.00334 (S iOj*0ii%) (^fe^5^*coM» 
%) 

+ 2.330 1 og„ (1+ (MgO^J5Sc^Coa*%) 
«^^^U>COfifi%) ) 20 
-0.244 (MgOBf&J&ftCDMm%) 

-0.167 (ttm>\±MmmmA i, o J «^oii%) 

+ 1.1305 (S^SSTCOJJP^0#F B 1) " 

^«i£jgfR-r&« £©i»#*»fifcu £n&fe*R<*-a\ 
it, ^o.os^r^^^^^Pf^^T^wosiar^T 

'Pfc< ife— r>0^{Ci3V^T. ^15X10- 7< C 
»25t*^ft800'CST<Z)¥^J»W3lff»C* 
tnn-yX7< hT*So 

[0013] *»i^^s»j<z)®agtcj:ntf, 

7 )V 5 ^»«JS#©¥^««***?J 2 T< i7 d * - h )V* 
»T?*£. 

[0 0 14] *%HJH, HT><7m^#ft<0 5%©^&< 40 
(hfe— OtC&V^T, fSjlSXKr'Xr' *88<£>, 25 c C^b80 
Or^TcO^^I^^^ (CTE) ^ft^n-yX 
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[0 0 15] £TOtt«tt, tt»ft*fci:OM£bfc¥ 

[0 0 16] BUEb&^KO* £TO>/1--ir>httfiS 
tCS^J< fcCDTTSSo 
[0 0 17] S 

SiO, A1 2 0 3 M^ # 

[0 0 18] A 1 2 0 3 M^H Al,O s a#:Sfctt 

TT)V^~y, Al (OH) 3 , *3i^ittiSiBiA 
1 2 0 3 M0^ltfW§c 

[0 0 19] »tfi:ttiffi^®llA l,0,»J*/S#*fctt#t 
W^fe^yj^lTKtT^il^ 

m'/gcfcO;*:*^ #£b<te^0mVgJ:O*^ 

;i^+, sfcttflscD^fc«sD§a*7;i/5 ±iflmf*>n 

^fCMgOtCfiftSnS, Mg (OH),, MgC 
[0 0 2 0] 5>U*»dtj«»tt, 0JA«, »Bfc-> 

[0021] *^{cffl^e>n^*a^«»*b<^ 

»12%^&16%*"C©KftV^*^^7A, 833% 

tt, £^TT\ Sl2.5%^£ 1 5. 5%£T<DBHfcvy* 
>"y*A, 83 3. 5 %/0^37.5%£T*OSMfc:7;l^X^ 
A, ^J:^49.5%^e53.5%^TO)>' , J^^eilSW 

[0 0 2 2] JP^P^ctOfi^di:, T)V7tT)V* 
-r^fz «7KS8 ft T ;U 5 - O A <DWM<D^Wtff'>U V > ^ 
7 ivy rT )l^ttte?m.ikT 

^m^nT^^^i^c, M5t7;i'7 7 7;^ 

^^/t^7jc^bT^ax^A^g^^^5S'&tC^, H 
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A 1 t3«t^S i om&MtLX&y^ 
(MttfcAhS iOi) ^ CTES:±#;*ii:S± 

t\ a^-t h (a i t s 1,0,,) tw\mz.mW)Tz>z.t io 

fc^, *a*«il>**5©Kfi:jl^T»55. MgO 

t\t. coadfoftfti:, «IIEffl43J;tf«'h*S[** 
»^>ts u t i:i 0 c T E^±#t5 ©T, $?£L<te 

h <fctfffiCTE<05SJ&& 

Mtt»*B«A 1 , O a fcttl/^Sft 20 

fflnctfe, CTEfcW^SltSiTJffSLV^ 
[0 0 2 3] 3-yX7-f h#:S^-TSJg**«> 

1510. I56*S»T*t) : 

o.i4o (A^-r 

+ 0.433 (S i0 2 if&*©ti%) 

+0.0781 (a7j^+»*©li%) (aAl 2 Oj* 
+0.0872 (A 1 (OH) 3 <7>fi*%) (A 1 (OH) 5 fft 
+ 0.00334 (S i 0 2 mm<OMm%) (5feffi^J&*©S* 

%) 

+ 2.330 1 og.o (1+ (MgOfM5}^H%) 

U >£>fi*%) ) 
-0.244 (MgOM^ii%) 
-0, 167 (»«tt»*S«A 1 , O s J&MJ&ft<Z>mm%) 
+ 1.1305 (SiSiaftTCDjD#*P#H) " 

?-{ bitfi&tETZ>9&t\tRM\Z. CTE 
C£;flW£U^o 50 
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[0 0 2 6] «5%*«©A7^ h*3J;W*?J5%*S»© 
y'J*»*^ffifflbT, fi^*JBS«FMTi£CTE*** 
T3fc36(;:, KKT(D6mm<D/^y^m^V^ : (1)^ 

*!r&, fc^^u >, (2)^;i/^. 

*^U>, ^i:^tt*^'J>, (3)^;^, MgO« 

>, *<t^>u*»*. (5)^;i^ #*u>* *5«k« 

AhO,*^ MtAc(6)^;i^. **U>, Al, 
[0 0 2 7] ^-t^-CDa'&^MUT, **'J>tt 

[0 0 2 8] fgBg^ffl'&i^CHUT, *^U>ttJf*U 

So 

[0 0 2 9] |gH<h|gAcDffi^fCflBLT, 771^ 

[0 0 3 0] »Hfc»/sOJH»^lfi-&-&fcHbT«FK:* 
Wfcfi'&WWu 7^ ^/£/S#**#?J2. OV>f ^ □ 

[0 0 3 1] *HS&tt»^OlR»c7)m'&ii-lciM-rs$ 
-f ^ □ HMc«<Z)¥f3&&*3 5 rrf 
4. OV-f^D^— h;i/*iWT&5%<DT&<5. ^tl6^ 

[0 0 3 2] giJO*JS©»Sg^*3V^T, %\<D^mt&WM 

co m ^ ft t - £ o fw ;g $ n & ^ o 

[0 0 3 3] K 2 O + N a 2 O + C aOO^P 

[0034] m*m, fomzf&&2fttz£g\zmmizm 
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[0 0 3 51 *ttM6£*Jtt* ttttKriS»?-*fc*<B* M 
tt, ii;i/a-XX~x;i4§^#J£^T£o #589! K J; S 

^HrJI/n—x, hFP^y^MJVn-x, tFa 10 
*->x5\U/-fe;i/n— x, tHP^->/pt!M;i/P- 
x, ±hu^A^;i/#^v^?;i/-tr^a-x, feet c 

«-&»J<hbT«ptiSLT*3»9, *^;Hr;i/n--x. tF 

tt, ^^r^*;i/tt^^»6n^^ Hr;i/A4M> F4 
M, F 2 4 0, 5MTfc5. ;*bii;i/A4M 

tt*^;uir;un— xTft&#*, ^h-tr;i/F4M, F 2 4 20 
o, fecttfK7 5Mtth Hn^v-yn tr;i/^^;!/Hr;uo 

[0036] *r««^syo##*>ani!wt, mnizm 
[0037] tft^^tt, mm. -rafc-s, 

<, ASJWlC, »28%*>&»46%8reT*£. 

JU©«fc5tt*«ttW«*#T^T*/ttt«B»»fc«** 30 
[0 0 3 8] #a«^ak b: t^J^«t^ffiO*lD#JO 

[0 0 3 9] S-&W**<©«|*fCJB£»-r^- Sf 

So 

[0040] *«Kir«fc^ft#:«, £^±-5 

COIgtt, A-#£, #«<J7.6cm (3 
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[0 0 4 1] -fiMi:, Azi^Aco-fe^ffiStt, 235ir 
Jl//cm ! (^1500t:;U/¥*-f ^5i5"fe;i//c 
m' (^jlOOir^/^O^ 1 ) £TK:H£o cn^tcjp 

Jl^*nst>ODTtttt^36t. faM-t^/cm* (»600ir 
, »62-fe;^/cm x («9400ir;i//¥* 
-f , $fc««J47-lr;U/ cm 2 (*5300-fe^/¥#-r 
>?) £#*r*fc<Z>, ^ctO^l-fe^/cm 1 (»200-fe 

SJ?«. fclK-tf, ^62-fe;i//cm 2 (JKj400-fe;i// 5 F*-f 
©AX*Al:ilT, ^0.15mm (JKj6^;I/) T 
H Wx7*) Wte, ASM*::* *U0.1mm^5>^J 

0.6mm (»4=;i/^6»255;W ^TtdM^o «J#<Z> 

» fcf m ^ £M« ct o mm 2 n s o m s ^ e 

*33(Hr;iV c m 2 (#9100*> 6 !®200^;i//¥:«f-f 
<Z)-fe;U*Kfe cttf *50. 30^5. JKJO. 64mm (#$U 2^ 6 JKI25 

g, fclAfcf, 0.13mm (5^;V) EJnF<Z>g£:*T5 AX 

WCO^TO. 025-0. 1mm (1-45JW <DSff&#T 
[0 0 4 2] #C^T % #E<Dmfc*. M^-H 

[0 0 4 3] ^^T\ KJKSIi-fcWft:*, £»*>S*913 

eorckDuas^^TosB^s^T, ±aLt*ftTT 

*) . ieWc»950 , Ctll50 , CtOM \Z 
^iPiS^^T, *525t:^e»«i«tflK*T- / >&<<h i b» 

[0 0 44] ^^T\ *»WfcfiKfnB 
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[0 0 4 5] ^^CO^JSfcLfc^oTttftSrWKTS 
£<DMfc\t* 25^^6800^*7?, ^15X10' 7< C 
■'coCTE^Sto 
[0 0 4 6] §*#JL***IKJ 5 %^ 611335% £XtcH* 

[0 0 4 7] 10 

[0048] am *55^o*js*«t«tbtto*ffi^ 

^r7U>SthU^A<i:I^^. 2.54cm ( 1 -f > 
^) (DBft. 62-fe;k/cm I (400-fe^/¥*<>^) © 20 
*5<kO:0.2mm (8 <Z>ffiJi£*Wf £ A~ # 

bfco #540WFM«tt)fi^«lirictt, K4bir-f * r^D-A 
-J JPrtTfToftA*, iTtSCifiEU, r^fWU^ 
x>in«fciR^ *«*fc^rtXfr o fee 
[0 0 4 9] «S*£it-f ^;U*^3 £*Ljfc<k'5tc:#S]4.5 

^TO^JS«fltClBUT10.156*i«7r»0, tt/SiM^Jl- 30 

&m. mm^mt: & z> ±t <d tmm \zm u xi o . 1 56 £ 

^;i/<ofi$^¥frft*iaf-»oxaiJ^bfc« 

[0 0 5 0] M g A 1 , Q, ^ftgfetff^g^KOfl^ 

/-Wi/X&D, #?NJ ><D^i%%i&Lti i/ Pte< ^^0.4 

*57. 4V-T ^ D — h^^^fffi^^l-^^^ 7 + #*"U 

> + MW^&l)If^I^bf£CTE^$:i 40 

-f i^o*- h;ust*^^«^S-&Xt>Sb^^?iV^ 

[0 0 5 1] JfciRflSJ 9 z/ U ^^*^r S i O z CQP£- 

ftS^StC^ft^iSi^CTE^tSnSJliSr^LXVi 
* Q CCDCttt, C(7)J:b«^J{CMUXthg:U^RCDM 50 
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*5SW^*ffi(-M"rs*?)l0. 156^ftfJ|5M{fiJ: 0 

[0 0 5 2] M gOM^^tf^^H^ 
^SE#Ill^618£X, 43ct^Jfi«l20*^23*X«, * 

ji/^<^¥^as^6.iT-r ^n^- h;i/xa5o, Mg 
-r^n^-h;i/ (fflfiK#-^9*3ctt/io) *§ffl<x*>Mb 

tcSt?<*»WO^ffi**LXViS. 

CTE**»&n*. tfc«fi»J19tt, 
[0 0 5 3] ^JS^J24*3ct«25tt, 



[0 0 5 4] ^jfcfl»J26*5J:tf28tt. MgO + *t'J> + 
^lSXlO" 7 ^- 1 *j»<Z>CTE#f#Sn*£<h**b 

ttl<£>^ft l£«5fcW&eiflJ* & £ A/ Jt*fc0B27 
a^JPS!&5£«£JB l^fc £ ^ t-Sf C T E 6 tl5 C <^ & 

[0055] m6CT30tt, isspf^a^ rRj ^1510.1 

56*#»X»§^^5^S*fr*i»fcbX^S t-rst, 

MXbIL^ft<, ^entcJ:o, *fc^l5XlO- 7< C 
- 1 C T E ^ WT^) WW# ^ni)^<h?:*LT^ 

[0 0 5 6] ^JfiWltt, MgO, £l* ] )>, 

COfig*n0.156* 

asn^iic ^i5xio- 7o c-' j;o*s^cte^ 



( 8 ) 

13 

[0057] mmmu\t, Mgo+^i**u>+yu 

* t»*(Dfi-&«{C <t 0 , 1 5 X 1 0" 7 TT 1 *«CO C T E 
H-rsatVi TRj «£-JtbT^S. tk*SS«35tt, 

[0 0 5 8] tttt0J36tt, MgO+M7JRt+y'J 10 

tt, ^(7)M^^rf5tCMt* -5 TRj fg^\ 10. 1 56c7^mUPS 
{get t) t>*#V>20. 5Tfe§i:^^*^t-StTV^ 0 
JtlS!«l37tt> MgO + ft«7;i/5t+'>UA»*l:J: 
0, jftjsfciM ^Mfi<IfiUctti:lCTEW 

[0 0 5 9] J*te«38tt3SK:, Mg (OH) 2 + 3V 20 
>f d7P^-h;KO^StgSr*-rSA 1 (OH) 3 +y 
UAOS-&«ltt, #58"W©:&ffi**J&b&V>£££*b 

0.156<D±KcfcD t>;fc£V>25.8-T?**K 31. 6 X 10' 7 XT 1 

[0 0 6 0] ^t^+^u >+y;i/^?gfiEjfofr&^ 

[0 0 6 1] *SEfi?U43tt, SSSK^t'J^^'J* 

>?3L-;i/TfiC T E«M**#Sn5 - t?:^LTt^ 0 

[0 0 6 2] tb«WI44tt, **U>C0-ffiSr, ffi^&ft 
^t^^7;^«c];tfAl (OH)„ tW: 
^Soo^U^I&^iBfrtt^S^fc^ctO, 15xiO" 7< C 

^n^^u^o&^cTE^i^n-s^i 

£r7SbTV*£> 0 

[0 0 6 3] ^JfiW6«. ^;i/^+^^'J > + R«B« 
*W^SS5»«ttA 1 OOH|»5S(D»^-B:^MbT, 4* 
Cl^CTE/Oni^tl^Ci^btl^o 

[0 0 6 4] ^M#iJ47te, ^;i/^+A*'J > + a*H7^ 
5^<7)?l'&^ ; £:4.5P#P^icaD^^"r^i:, 50 
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aswrsa^fe. ffiCTE«##»sn*£fc** 

[0 0 6 5] ^SfiCT49*3ct^50tt, ^;^+#^U> + 

SWJBKTS^iS^bTV^o b^b&^£> £CDCT 
EMU J:0«ffl»:7^^^t&**ffl^fc»'&Siftt(ft< 
&<, avi7JI/a^*iR^*fcHbTfHfbfcBi^^ 

TRj t-Ibt^So 

[0 0 6 6] ^;i/jy + /j^-U >+^^^-'J > + t;i^ 

JlSE#iJ51^653£T\ 55^663ST, &cfc^65^ £72£ 

^^Oig^ft*4.5B*ra*SSfcS:DttJ*t"*«i:, 4>&< 

tf*J>& < <h t) 1 . 6T-f ^ P * — h jl/gftlffl&^&ScZ) 
^;i/^SCfl5bT, 15X10- 7< C"' *ftOCTE^ft^)* 
#tftf#5*l5££&^bTV>*. bj&*b&**6* JfctetfJ 
54, 64i5J:tJC73«, feo &0. 2fl#PiB<0*<0jBaiM & )V 

i5xio" 7< C"' cko^s^cTE^fsnso 

JS*»S£*fcHbTfffl*b& r R j 10. 1560*fgBJ 

[0067] mmmim, 

■J > + **B«*WrsS»«ttA 1 OOH*»*CD?g£r 
WClUbT, Cin*4.5«FM*#»f-MOttJ5!c"rSt, «F 
\Z{&^ C T E^fSStlS d tSSLT^S. 
[0 0 6 8] ilW575^80^Tl^ 7Jl/3t(DTOt 

W^IBbT, 15X10' 7 XT' *^COCTE^t#^n^)^ <fc 

ssltv^. b*>b&a*s* m*T)mi-te, 

TRj e^f^itfc-HTI/^. 

[0 0 6 9] + T)Vm-Wl$Li$Lft + ~> U * 

-e*^>Ji^, + v'J *cojg'&#iS4. 5 

P^K^ao*S^bfct#lc, isxio- 7 ^- 1 ckQ^v^c 
TE*^6n^utSSbTV>S, lt#bfc TRj ffi 
ti, cntCiSbTlO. 156=}: 0 ^Tv^o tfc<fiflSJ82tS, c 

[o o 7 o] mmwm^ z.<D^mzmLxmw^rz 
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